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(54) ANTIREFLECTION FILM HAVING PORE AND METHOD FOR PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ideal material having 
a refractive index of about 1.25 in the region from UV to visible 
light so as to efficiently reduce reflection even in the 
wavelength region. 

SOLUTION: The refractive index of a silica film is controlled in 
accordance with the density of pores contained in the silica film 
to obtain the objective antireflection film. A film is formed by a 
method for depositing a film containing alkyl groups in a vapor 
phase by a CVD method at a low temperature or a method for 
depositing a silica film containing alkyl groups in a liquid phase 
by a spin coating method and then the alkyl groups are released 
from the formed film by heat treatment to generate micropores 
of <10 nm size. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The antireflection film characterized by having the pore produced by desorption of the alkyl group 
component contained in the silica film formed on the base. 

[Claim 2] The antireflection film according to claim 1 characterized by controlling a refractive index by the 
content rate of pore. 

[Claim 3] The antireflection film according to claim 1 characterized by changing the magnitude of pore in 
the depth direction from a membranous front face. 

[Claim 4] The process of the antireflection film according to claim 1 characterized by depositing the silica 
film which contains an alkyl group using a CVD method, being desorbed from the alkyl group out of the 
film by subsequent heat treatment, and producing detailed pore. 

[Claim 5] The process of the antireflection film according to claim 1 characterized by depositing the silica 
film which contains an alkyl group using a spin coat method, being desorbed from the alkyl group out of the 
film by subsequent heat treatment, and producing detailed pore. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the antireflection film formed on bases, such as an 
antireflection film used in order to prevent multiplex interference with the antireflection film and solar 
battery which are used in the time of laser annealing for producing a thin film transistor and a single crystal 
thin film silicon solar cell, or a photoresist process, or a lens, and its process. 
[0002] 

[Description of the Prior Art] The film which has high light transmission nature and the low reflective 
engine performance, i.e., an antireflection film, is extensively used for various products, such as optics, such 
as display material, such as a windshield for cars, structural and ****** glass, a display panel, and a display, 
a lens, and glasses, and a solar panel. Moreover, an antireflection film is used also in the time of laser 
annealing for producing a thin film transistor and a single crystal thin film silicon solar cell, or a photoresist 
process. 

[0003] MgF2 It is known as a low refractive-index ingredient (refractive index 1 .22), and there are some 
which made this porous structure (JP,7-150356,A). Moreover, MgF2 of porosity The film is known also as a 
fog resistance coat (JP,1 1-77876,A). Moreover, Si02 It is an ingredient with a small refractive index 
(refractive indexes 1 .44-1 .47), and is used as an antireflection film. By using a base as silicic-acid glass, in a 
front face, if electrochemical etching processing is carried out, acid treatment and the antireflection film 
which consists of Si02 of porous structure will be obtained (JP,7-300346,A, Patent Publication Heisei No. 
508 1 1 3 [ ten to ] official report). 

[0004] moreover, the paint layer formed by the gel method etc. — porosity — Si02 etc. — various the 
approaches of making include a non-subtlety particle and forming micropore in a network gap using heat 
treatment, an optical exposure, etc. are also learned (JP,6-345487,A, JP/7-481 17, A, JP,7-48527,A, JP,10- 
130537,A, JP,10-133002,A, the Patent Publication Heisei No. 510860 [ ten to ] official report, JP,1 1- 
28 1802, A). The method of obtaining the low reflective film which consists of performing activation gassing 
from a minute hole and a particle-like inorganic substance is also learned after applying a non-subtlety 
particle and a vehicle component on a substrate (JP,61-93402,A). 

[0005] The method of distributing a minute hole in film, such as an antireflection film (JP, 10-31 1902,A) 
which consists of three layers of the antireflection film (JP,6-3501,A) which distributed the hole in the 
transparent material, the absorptivity film, porous membrane, and the amorphous fluororesin film, and a 
porosity optical material (JP,10-282305,A) which has a micro void in a fluorine-containing polymer layer, is 
also learned. The antireflection film which coated JP,9-314715,A with the processing agent containing the 
giant-molecule polymer particle of 0.01-0.20 micrometers of mean diameters and which carries out 
afterbaking processing and has a hole with a pitch diameter of 10-150nm is indicated. 
[0006] as the process of the high antireflection film of laser proof stress — Si02 the mixed film which 
consists of NaF — vapor-depositing — NaF — dissolving — Si02 from — the approach of forming the 
becoming porous thin film is learned (JP,61-170702,A, JP,6- 167601, A). 
[0007] 

[Problem(s) to be Solved by the Invention] With a processing technique and solar batteries, such as laser 
annealing and exposure, or a lens, multiplex interference of the light by echo becomes a big problem. The 
refractive index of the antireflection film at this time serves as a value with about 1.2 to 1.25 that took about 
1 .5 square root of the refractive index 1 of air, and glass most ideal value. Then, the ideal ingredient which 
has about 1.25 refractive index in this wavelength field is called for as an ingredient for preventing an echo 
efficiently also in a light field from ultraviolet. 
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[0008] However, such ideal matter is MgF2 which has about 1.38 refractive index conventionally since it 
does not exist. It uses as a coating ingredient. MgF2 etc. — even if it asks the matter for the wavelength in 
that matter from a refractive index and coats a base front face by using a thin film with one fourth of the 
thickness of wavelength as the antireflection film, after laser radiation, it needs to exfoliate this film, will 
increase a process, and will raise production cost with processing techniques, such as laser annealing and 
exposure, and this problem is not effective, when the antireflection film is produce on a substrate front face, 
although it is cancelable. 

[0009] In order to produce the diameter silicon thin film of a large drop, using the mask using the phase 
contrast of light is already reported by the paper etc. It is necessary to arrange a substrate and a mask by 
adhesion or very narrow width of face, and to irradiate laser by this approach. However, it is difficult to 
produce interference of a laser beam from the problems of adjusting the tooth space of problems, such as a 
substrate and curvature of a mask, a substrate, and a mask, such as precision of equipment, and to acquire 
the target energy distribution. Moreover, degradation called presentation change of an antireflection film is 
also produced for generation of heat by the energy of laser. Therefore, it is the film of laser-proof nature and 
the antireflection film which has the outstanding physical properties without the need that after laser 
radiation exfoliates is called for. 
[0010] 

[Means for Solving the Problem] In order to make light penetrate, a detailed hole which does not carry out 
scattered reflection of the light is required for an antireflection film. As an approach of forming this detailed 
hole, the porosity silica film intrinsically considered to be stable thermally is suitable. It found out that the 
above-mentioned technical problem was solvable by using the porosity silica film in which the detailed pore 
which this invention person deposits the silica film containing an alkyl group on a base, makes evaporate an 
alkyl group component, and are not scattered about in light was formed into the film. 
[001 1] That is, this invention is an antireflection film characterized by having the pore produced by 
desorption of the alkyl group component contained in the silica film formed on the base. Moreover, this 
invention is the above-mentioned antireflection film characterized by controlling a refractive index by the 
content rate of pore. Moreover, this invention is the above-mentioned antireflection film characterized by 
changing the magnitude of pore in the depth direction from a membranous front face. Furthermore, this 
invention is the process of the above-mentioned antireflection film characterized by depositing the silica 
film which contains an alkyl group using a CVD method, being desorbed from the alkyl group out of the 
film by subsequent heat treatment, and producing detailed pore. Moreover, this invention is the process of 
the above-mentioned antireflection film characterized by depositing the silica film which contains an alkyl 
group using a spin coat method, being desorbed from the alkyl group out of the film by subsequent heat 
treatment, and producing detailed pore. 

[0012] The film which contains alkyl group **, such as a phenyl group, at low temperature, using a CVD 
method as the 1st of the methods of forming the silica film is deposited on a base, it is desorbed from these 
alkyl groups out of the film by subsequent heat treatment, and detailed pore is produced. It is desirable to 
use the approach to which this invention person introduces into as a gas the silicon system raw material 
which does not contain hydrogen in a reaction container, and the raw material containing the 3rd sort amine 
and an alkyl group, and makes them react as this approach in the approach (JP,10-189582,A) of depositing 
the silicon system insulator layer which does not contain hydrogen on the substrate invented previously. 
[0013] According to this approach, since it has the dipole moment, the 3rd sort amines, such as alkylamine, 
produce the silica film which reacts at the raw material and low temperature containing alkyl groups (phenyl 
group), such as a tetrapod isocyanate silane and a bisdimethyl amino diphenyl silane, and a phenyl 
isocyanate, and contains an alkyl group. The good silica film which could pyrolyze the tetrapod isocyanate 
silane at low temperature 200 degrees C or less, and was deposited in the gaseous phase can be formed by 
using the strong polarizability.of the raw material of an alkylamine system. 

[0014] If the phenyl group which is an alkyl group can contain to about 50% on this silica film and the silica 
film is heated above 300 degrees C, a phenyl group will be evaporated and will be desorbed from the silica 
film. Thereby, less than lOnm detailed pore is formed into the silica film. The volume of pore can be made 
about 0.1 - 50%. 

[0015] Moreover, by this approach, the porosity in the film can be changed by changing the flow rate of the 
gas which contains phenyl groups, such as a tetrapod isocyanate silane, a trimethylamine, and a phenyl 
isocyanate, during membrane formation. Thereby, since the value of a refractive index is controllable in the 
large range, the antireflection film covering a wide range wavelength field is realizable. 
[0016] In a CVD method, since the uniform film can be easily formed on a substrate by controlling the flow 
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of gas, even if it is a mask top and a substrate, it can form easily. Moreover, since OH does not remain in the 
film even if it uses the film as it is after there being no contraction of the film which poses a problem at the 
time of heat treatment since membranes are formed by gas, without using a liquid, being able to embed well 
the detailed irregularity which exists in front faces, such as USLI, since it is gas, and using as reflective film, 
even if it uses for USLI, it excels in stability. Moreover, since it is the film of the silicon base 
fundamentally, compared with MgF2, it excels in abrasion resistance or chemical resistance firmly. In a 
silicon USLI process, sodium or the potassium which become a problem as pollutants are not contained in 
the film like the film which carried out acid treatment of the silica glass, and formed it. 
[0017] The 2nd approach is approaches called the silica film (SOG) of a liquid, i.e., a spin-on glass. When 
carrying out a spin coat and forming membranes, the amount of the pore in the film can be controlled by 
controlling the amount of iodine and the amount of thinner which are contained in SOG. A refractive index 
can be changed from 1 .32 to LI by fixing the ratio of iodine, the volume which added SOG, and the volume 
of thinner with 40% : 60%, and changing the weight ratio to SOG (for example, Tokyo adaptation OCD-T10 
by the study company) of iodine from 1 5% to 25%. 

[0018] In this case, the far-reaching antireflection film like the 1 st approach is realizable by piling up the 
film with which the ratio of iodine and SOG is changed and refractive indexes differ. Also by this approach, 
a uniform thin film can be easily formed by controlling the viscosity of SOG, and the rotational speed at the 
time of spin coating. 

[0019] The silica film which contains an alkyl group using this approach is deposited, it is desorbed from 
these alkyl groups out of the film by subsequent heat treatment, and detailed pore is produced. Thereby, a 
membranous refractive index can be changed. 

[0020] Drawing 1 is the outline sectional view showing the structure of the antireflection film of this 
invention theoretically. Drawing 1 (a) produces the homogeneity pore antireflection film 2 which has the 
pore 3 of the magnitude of homogeneity in a mask or a substrate 1 by the above-mentioned approach. 
Drawing 1 (b) forms the antireflection film 2 with which the magnitude of pore 3 is changed in the depth 
direction, and the magnitude of pore differs. 
[0021] 

[Embodiment of the Invention] Drawing 2 is the explanatory view of the approach of manufacturing the 
antireflection film of this invention. In drawing 2 , supply a third-class mail amine to a reaction chamber 
(reaction container) 1 from a supply pipe (A) 2, supply the silicon raw material which does not contain 
hydrogen, and the raw material containing a phenyl group from a supply pipe (B) 3, and they are made to 
react, on a reaction chamber 1 and substrate 5 front face, a resultant 7 is made to generate and the silica film 
6 is deposited on a substrate 5. Residual reaction material gas is exhausted from an exhaust pipe 4. 
[0022] As the 3rd sort amine, what permuted the hydrogen of alkylamine, such as alkylamine, such as a 
trimethylamine, a dimethyl monoethyl amine, monomethyl diethylamine, and triethylamine, or trifluoro 
monomethylamine, and trifluoro ethylamine, with the halogen can be used, for example. 
[0023] From a supply pipe B3, the silicon system raw material which contains simultaneously the raw 
material, phenyl group or phenyl group which has a cyanate radical, and a cyanate radical or the raw 
material which has a phenyl group and a cyanate radical, and the silicon raw material which has a cyanate 
radical are supplied. For example, tetra-isocyanate, a bisdimethyl amino diphenyl silane and phenyl tri- 
isocyanate, and phenylene diisocyanate are supplied. 

[0024] In the configuration shown in drawing 2 , the silicon system raw material which is the mixture of the 
raw material which has a phenyl group and a cyanate radical simultaneously or the raw material containing a 
phenyl group, and the raw material containing a cyanate radical is used, and direct or its steam is introduced 
into a reaction chamber by gas using carrier gas. a supply pipe — (— A — ) — two — from — supplying — 
having had — the — three — a sort — an amine — a supply pipe — (— B — ) — three — from — supplying — 
having had — silicon — a raw material — a reaction chamber — one — setting — reacting — a resultant — seven 
— low temperature — formation — carrying out — having . The pore of the direction of thickness is 
controllable by controlling the quantity of gas flow supplied from a supply pipe (A) 2 and 3. 
[0025] After forming membranes, by heat-treating the silica film above 300 degrees C under vacuum, a 
phenyl group is evaporated and is desorbed from the silica film. Thereby, less than lOnm detailed pore is 
formed into the silica film. 

[0026] Drawing 3 shows how to reach further, make it multilayer structure and form pore into the film, 
when carrying out the spin coat of the SOG. Porosity is controllable by multilayer structure giving two coats 
covering the depth direction. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
W3«ts: 




[Drawing 3] 
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